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(57) Abstract 

This invention encompasses compounds of formula (I) and the 
pharmaceutically acceptable salts thereof, wherein W, X, Y, A, and T 
represent organic or inorganic substituents, n is 1, 2, or 3, m is 2, 3, or 
4, R1-R4 are hydrogen or organic substituents, and B is nitrogen, carbon, 
sulfur or oxygen, useful in the diagnosis and treatment of feeding disorders 
such as obesity and bulimia and cardiovascular diseases such as essential 
hypertension and congestive heart failure due to the binding of these 
compounds to human Neuropeptide Yl receptors. 
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Certain Substituted Benzylamine Derivatives; 
A N w Class, f Neuropeptide Yl Specific Uganda 

BACKGROUND OF THE TNVENTTON 
3 FMri nf the Invention 

This invention relates to certain substituted benzylamine derivatives which selectively bind 
to human Neuropeptide Yl (NPY1) receptors. This invention also relates to pharmaceutical 
compositions comprising such compounds. It further relates to the use of such compounds and 
compositions in treating feeding disorders and certain cardiovascular di remrs 

10 

Description of the Related Art 

Neuropeptide Y, a peptide first isolated in 1982, is widely distributed in the central and 
peripheral neurons and is responsible for a multitude of biological effects in the brain and the 
periphery. Various animal studies have shown that activation of Neuropeptide Yi receptors is 

15 related to vasoconstriction, Wahlestedt et aL, Regul. Peptides, 12: 307-318 (1986), McCauley and 
Westfall, J. Pharmacol. Exp. Ther. 863-868 (1992), and Grundemar et aL, Br. J. Pharmac I. 
1Q5: 45-50 (1992); and to stimulation of consummatory behavior. Rood and Moriey, Peptides, Ifl: 
963-966 (1989), Leibowitz and Alexander, Peptides, 12: 1251-1260 (1991), and Stanley et aL, 
Peptides, 12: 581-587 (1992). 

20 Grundemar and Hakanson, HPS, May 1994 [Vol. 15], 153-159, state that, in animals. 

Neuropeptide Y is a powerful stimuli of food intake, and an inducer of vasoconstriction leading to 
hypertension. They further point out that low levels of Neuropeptide Y is associated with loss of 
appetite. These reports clearly indicate that compouds that inhibit the activity of this protein will 
reduce hypertension and appetite in animals. 
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SUMMAPV nir thp TNYFNTIftN 
Compounds that interact with NPYt receptors and inhibit the activity of Neuropeptide Y at 
those receptors are useful in treating eating disorders such as. for example, obesity and bulimia, 
and certain cardiovascular diseases, such as. for example, hypertension. 
5 This invention provides novel compounds of Formula I which selectively bind to 

Neuropeptide Y\ (NPY1) receptors. Such compounds are useful in treating feeding disorders 
such as obesity and bulimia as well as certain cardiovascular diseases such as essential 
hypertension. 

The invention also provides pharmaceutical compositions comprising compounds of 
10 Formula I. The invention thus further relates to the use of such compounds and compositons in 
the treatment of eating as well as certain cardiovascular diseases. Accordingly, a broad 
embodiment of the invention is directed to a compound of Formula I: 




(CH2);/^ Ar 



15 



I 



where 

Arisanaryl group' 

B is sulfur, oxygen, a substituted nitrogen atom, or a mono- or disubstituted carbon atom; 
n is 1.2, or 3; 
20 m is 2. 3. or 4; 



10 
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W, X. Y, and T are the same or different and represent hydr gen. halogen, hydroxy, straight or 
branched chain lower alkyl having 1-6 carbon atoms, or straight or branched chain lower 
alkoxy having 1-6 carbon atoms; 

Rl and R 2 independendy represent hydrogen, or straight or branched chain lower alkyl having 1-6 
carbon atoms; and 

R3 and R4 are the same or different and represent hydrogen, straight or branched chain lower alkyl 
having 1-6 carbon atoms, or straight or branched chain lower alkoxy having 1-6 carbon 
atoms. 

These compounds are highly selective partial agonists or antagonists at human NPY1 
receptors and are useful in the diagnosis and treatment of feeding disorders such as obesity and 
bulimia as well as certain cardiovascular diseases such as essential hypertension and congestive 
heart failure. 



2 
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BRIEF DESCRIPTION! np T H E np AWfN fi 
Figure 1 shows representative substituted benzylamines of the present invention. 
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The novel compounds encompassed by the instant invention can be described by general 
formula I: 




*(CH2)S^ Ar 



I 



where 



Arxsanaryl^upp^yselec^^che^up 

or 3-thienyI. 2, 4- or S-pyrimidyl. each of which is optionally mono- or disubstituted with 
halogen, hydroxy, or straight or branched chain lower alkyl having 1-6 carbon atoms; 

B is sulfur, oxygen. N(R5) or C(R5)(R$) ; 

n is 1. 2, or 3: 

mis 2. 3. or 4; 

W, X. Y. and T are the same or different and represent hydrogen, halogen, hydroxy, straight or 
branched chain lower alkyl having 1-6 carbon atoms, or straight or branched chain lower 
alkoxy having 1-6 carbon atoms; 
Rl and R 2 are the same or different and represent hydrogen, or straight or branched cham lower 

alkyl having 1-6 carbon atoms; 
R3 and R4 are the same or different and represent hydrogen, straight or branched chain lower 
alkyl having 1-6 carbon atoms, or straight or branched chain lower alkoxy having 1-6 
carbon atoms; 



r 
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R5 represents straight or branched chain lower alkyl having 1-6 carbon atoms, phenyl. 2-. 3-. or 
4-pyridyl. or phenyl. 2-. 3-, or 4-pyridyl straight or branched chain lower alkyl having 1-6 
carbon atoms; and 
A and R<S are the same or different and represent 
5 hydrogen, hydroxyl. amino, straight or branched chain lower alkyl having 1-6 carbon 

atoms, straight or branched chain lower alkoxy having 1-6 carbon atoms, phenyl, 
2-, 3-, or 4-pyhdyl, phenoxy. 2- 3-. or 4- pyridyloxy, or 
-(CH2)p-A-(CH2)q-B' where 

pisO-S.qis 1-5. and A' is a direct bond, oxygen or sulfur, and 
10 B ' is hydrogen, straight or branched chain lower alkyl having 1-6 carbon atoms. 

straight or branched chain lower alkoxy having 1-6 carbon atoms, phenyl. 
2-* 3-. or 4-pyridyl. phenoxy, 2-; 3-, or 4-pyridyloxy, carboxyl, 
carboalkoxy, carboxamido. mono or dialkylcarboxamido. amino, or mono 
or diaikylamino. 

Preferred compounds according to Formula I are those where Ax is optionally substituted 
phenyl, pyiimidinyl or pyridyl, B is carbon optionally substituted with phenyl or alkyl. and W, X. 
Y, A. T. and RI-R4 are hydrogen. Particularly, preferred compounds or Formula I are those 
where Ar is phenyl, pyrimidinyl or pyridyl, B is carbon optionally substituted with phenyl or 
alkyl. and W. X. Y, A, T. and R1-R4 are hydrogen. 
20 The invention also relates to compounds of formula IA: 



15 
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IA 

where 

At is phenyl, 2-, 3-. or 4-pyridyl, 2- or 3-thienyl. 2% 4- or 5-pyrimidyl, each of which is 
5 optionally mono- or disubstituted with halogen, hydroxy, or straight or branched chain 

lower alkyl having 1-6 carbon atoms; 
A, W, X, Y, and T are the same or different and represent hydrogen, halogen, hydroxy, straight or 
branched chain lower alkyl having 1-6 carbon atoms, or straight or branched chain lower 
alkoxy having 1 -6 carbon atoms; 
10 Ri and R2 are the same or different and represent hydrogen, or straight or branched chain lower 
alkyl having 1-6 carbon atoms; 
R3 and R4 are the same or different and represent hydrogen, straight or branched chain lower alkyl 
having 1-6 carbon atoms, or straight or branched chain lower alkoxy having 1-6 carbon 
atoms; and 

1 5 R9 represents hydrogen, straight or branched chain lower alkyl having 1-6 carbon atoms, phenyl. 
The invention further encompasses compounds of Formula II: 



7 
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n 

where A and X independently represent alkoxy and Ar represents phenyl, pyrimidinyl. or pyridyl. 

Preferred compounds of Formula n are those where X and A are methoxy. ethoxy, 
isopropoxy. or butoxy. and Ar represents phenyl, pyrimidinyl or pyridyl. 

The invention further includes compounds of Formula m 



m 

where X and A independendy represent alkoxy and R? and are different and represent 
10 hydrogen or fluorine. 




The invention further encompasses compounds of Formula IV: 




IV 



where X represents hydroxy and Ar represents phenyl, pyriniidinyl or pyridyl 
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The invention further encompasses compounds of Formula V: 




V 

where X represents alkoxy and Ar represents phenyl pyrimidinyl or pyridyl. 

Preferred compounds of Formula V are those where X ismethoxy, ethoxy. isoprop xy. or 
butoxy. and Ar represents phenyl. Particularly preferred compounds of Formula V are those 



where X represents alkoxy, Ro is alkyl, and Ar represents phenyl, pynmidinyl. or pyridyL 

Preferred compounds of Formula VI are those where X is methoxy, ethoxy, isopropoxy. 
or butoxy, R9 is alkyl, and Ar represents phenyl. Particularly preferred compounds of Formula VI 
are those where X is methoxy, ethoxy. isopropoxy, or butoxy. Ro is methyl, and Ar represents 
15 phenyl. Other particularly preferred compounds of Formula VI are those where X is 
methoxymethoxy or ethoxymethoxy, Ro is methyl, and Ar represents phenyl. 



where X is methoxymethoxy or ethoxymethoxy. ... 

The invention also includes compounds of Formula VI: 




10 



VI 



1 
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The invention also encompasses compounds of Formula VII: 




vn ■ 

5 where Ar represents optionally substiitiiBd phenyljpyriniidinyl,orpy^i; 

Preferred compounds of Formula Ar represents phenyl, pyrimidinyl, or pyridyl. 
Representative compounds of the present-invention, which are encompassed by Formula I- 
VTL include, but are not limited to the compounds in Figure I and their pharinaceutically acceptable 
salts. Non-toxic phaimaceuticaUy acceptable salts include salts of acids such as hydrochloric. 
10 phosphoric, hydrobromic. sulfuric, sulfinic. formic, toluene sulfonic, hydroiodic. acetic and the 
like. Those skilled in the art will recognize a wide variety of non- toxic phannaceutically acceptable 
addition salts. 

The invention also relates to compounds of formula vnt 



15 




where 



/0 
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Ar is phenyl. 2-. 3-. or 4-pyridyl. 2- or 3-thicriyl. 2-. 4- or 5-pyrimidyl. each of which is 
optionally mono- or disubsntuted with halogen, hydroxy, or straight or branched chain 
lower alkyl having 1-6 carbon atoms; 
A. X. Y, and T are the same or different and represent hydrogen, halogen, hydroxy, straight or 
branched chain lower alkyl having 1-6 carbon atoms, or straight or branched chain lower 
alkoxy having 1-6 carbon atoms: and 
Ro represents hydrogen, straight or branched chain lower alkyl havings 1* carbon atoms, or 
phenyl. 



10 



The present invention also encompasses the acylated prodrugs of the compounds of 
Formula I- vm Those skilled in the art will recognize various synthetic methodologies which may 
be employed to prepare non-toxic pharmaceutically acceptable addition salts and acylated prodrugs 
of the compounds encompassed by Formula I 

The invention encompasses both diasteriomers of the compounds having 1.4-substitun n 
15 on the cyclohexane ring. I.e. the invention encompasses bom cis-. and trans- 1.4-cyclohexanes. 
Preferred compounds of the invention having 1,4-subsbtution oh the cyclohexane ring are those 
where the nitrogen atom forming the piperazine ring and the alkyl or phenyl group in the 4-position 
of the cyclohexane ring are "cis" with respect to each other. Thus, preferred compounds of the 
invention having such substitution are those that are cis-l.piperazinyl-4-alkyl or phenyl- 
20 cyclohexanes. 

By "aryl" and "Ar" is meant an aromatic carbocyclic group having a single ring (e.g.. 
phenyl), multiple rings biphenyl). or multiple condensed rings in which at least one is 
aromatic. (e.g.. U^tetrahydronaphthyl. naphthyl. anthryi. or phenantfaryl). which can 
optionally be unsubstituted or substituted with e.g., halogen, lower alkyl. lower alkoxy. lower 
25 alkylthio. trifluoromethyl. lower acyloxy. aryl, heteroaryi. and hydroxy. 
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By "alky!" and "tower" alkyr is meant straight and branched chain aikyl groups having, 
from 1-6 carbon atoms; 5 

By "lower alkoxy" and "alkoxy" is meant straight and branched chain alkoxy groups 
having from 1-6 carbon atoms. 

By "halogen" is meant fluorine, chlorine, bromine and iodine. 

By 2-, 3-. and 4-pryidyloxy is meant groups of the following formulas respectively 

The pharmaceutical utility of compounds of this invention is indicated by the following 
assay for human NPY 1 receptor activity. 



10 



\Xiar fnr Human MPV| renter ffl pdiny a^y jfy 

The procedure used is similar to that described by Gordon et al. (J. Neurochem. 55:506- 
513. 1990). SK-N-MC cells were purchased from ATCC (Rockville. MD). Cells were 
maintained at 37<>C and 5% CO2 in Dulbeccos modified essential media (DMEM) with L- 
15 glutamine and 1 10 mg/L sodium pyruvate, which was supplemented with 10% fetal bovine serum 
and 25 mM HEPES (pH 7.3). The binding assay was performed in 24-well plates (Falcon) when 
the cells were confluent. Taking care to not disturb the cells on the bottom of the wells, the media 
was aspirated, and 0.5 ml of Dulbecco s phosphate buffered saline (DPBS) with calcium and 
magnesium were added to each well. The DPBS was aspirated and an additional aliquot of DPBS 
20 was added and aspirated. To begin the assay, binding buffer consisting of serum-free DMEM 
containing 0.5% bovine serum albumin. 0.1% bacitracin and 0.1 mM 
phenylmethylsulfonylfluoride was added to each well. The cells and the binding buffer 
preincubated for 30 minutes at room temperature, at which point the drug dilution and O^DPYY 
(NEN-DuPont: 50000 -75000 cpm - 50 pM) were added to yield a final volume of 250 ul. 
25 Nonspecific binding was defined with 1 mM NPY (porcine or human, Bachem California). After 
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a 3 hour incubation at room temperature, the plates were then put on ice and tne wells were 
aspirated. The cells were washed 4-6 times with 0.5 ml of ice-cold DPBS. A dilute solution of 
Triton X-100(l%) was then added to each well. After approximately 1 h ur at room temperature, 
an aliquot from each well was transferred to a 12x75 mm testtube. and the amount of [I25rj was 
5 quantitated on a gamma counter with an efficiency of 80-85% (Genesys 5000. Laboratory 
Technoiogies),IC50 values were calculated with the non-linear curve fitting program RS/1 (BBN 
Software Products Corp.. Cambridge. MA). The binding characteristics for compounds of this 
invention are shown in Table 1. 

TABLE I 

ComnminH NMrn^l IC jn/uMl 

9 0.137 

13 (cis isomer) q.067 

18 (cis isomer) 0.075 

20 (cis isomer) q.076 

21 (trans isomer) 0.525 

29 (cis isomer) 0.039 
1 Compound numbers relate to compounds shown in Figure L 

Compounds 13. 18. 20 and 29 are particularly preferred embodiments of the present 
invention because of their potency in binding to human NPY1 receptors. 

The compounds of general formula I may be administered orally, topically, parenterally, 
by inhalation or spray or rectally in dosage unit formulations containing conventional non-toxic 
pharmaceuncally acceptable carriers, adjuvants and vehicles. The term parenteral as used herein 
includes subcutaneous injections, intravenous, intramuscular, intrasional injection or infusion 
techniques. In addition, there is provided a pharmaceutical formulation comprising a compound of 
general formula I and a pharmaceuncally acceptable carrier. One or more compounds of general 

/3 
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fonnula I may be present in association with one or more non-toxic pharmaceutically acceptable 
carriers and/or diluents and/or adjuvants and if desired other active ingredients. The 
pharmaceutical compositions containing compounds of general formula I may be in a form suitable 
for oral use. for example, as tablets, troches, lozenges, aqueous or oily suspensions, dispersible 
5 powders or granules, emulsion, hard or soft capsules, or syrups or elixirs. 

Compositions intended for oral use may be prepared according to any method known to the 
an for the manufacture of pharmaceutical compositions and such compositions may contain one or 
more agents selected from the group consisting of sweetening agents, flavoring agents, col ring 
agents and preserving agents in order to provide pharmaceutical^ elegant and palatable 
10 preparations. Tablets contain the active ingredient in admixture with non-toxic pharmaceutically 
acceptable excipients which are suitable for the manufacture of tablets. These excipients may be 
for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating ami disintegrating agents, for example, corn starch, or 
alginic acid: binding agents, for example starch, gelatin or acacia, and lubricating agents, for 
15 example magnesium stearate. stearic acid or talc. The tablets may be uncdated or they may be 
coated by known techniques to delay disintegration and absorption in the gastrointestinal tract and 
thereby provide a sustained action over a longer period. For example, a time delay material such as 
glyceryl monosteraie or glyceryl distearate may be employed. 

Formulations for oral use may also be presented « hard gelatin capsules wherem the ^ 
20 ingredient is muted with an men solid diluent, for example, calcium carbonate, calcium phosphate 
or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water r an oil 
medium, for example peanut oil, liquid paraffin or olive oil. 

Aqueous suspensions contain the active materials in admixture with excipients suitable for 
the manufacture of aqueous suspensions. Such excipients are suspending agents, for example 
25 sodium carboxymethylceUulose. methylceUulose, hydropropylrnethylceUulose. sodium alginate, 
polyvinylpyrroUdone. gum tragacanth and gum acacia; Aspersing or wetting agents may be a 
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nattirally-occurring phosphatide, for example, lecithitf^condensation products of an alkylene 
oxide with ratty acids, for example poly xyethyiene stearate. or condensation products of ethylene 
oxide with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol. or 
condensation products of ethylene oxide with partial esters derived from fatty acids and a hexitol 
5 such as polyoxyethylene sorbitol monooleate. or condensation products of ethylene oxide with 
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more preservatives, for example 
ethyl, or n-propyl p-hydroxybenzoate. one or more coloring agents, one or more flavoring agents, 
and one or more sweetening agents, such as sucrose or saccharin. 
10 Oily suspensions may be formulated by suspending the active ingredients in a vegetable oil. 

for example arachis oU. olive oil. sesame oil or coconut oil/or in a mineral oil such as liquid 
paraffin. The oily suspensions may contain a thickening agent for example beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring agents 
may be added to provide palatable oral preparations. These compositions may be preserved by the 
15 addition of an anti-oxidant such as ascorbic acid. tUMtt j u 

Dispersible powders and granules suitable for preparation of an aqueous suspension by the 
addition of water provide the active ingredient in admixture with a dispersing or wetting agent, 
suspending agent and one or more preservatives. Suitable dispersing or wetting agents and 
suspending agents are exemplified by those already mentioned above. Additional excipients. for 
20 example sweetening, flavoring and coloring agents, may also be present 

Pharmaceutical compositions of the invention may also be in the form of oil-in-water 
emulsions. The oily phase may be a vegetable oil for example olive oil or arachis oil, or a mineral 
oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents may be naturally, 
occurring gums, for example gum acacia or gum tragacamh. naturaUy-cccuiring phosphatides, for 
25 example soy bean, lecithin, and esters or partial esters derived from fatty acids and hexitol. 
anhydrides, for example sorbitan monoleate. and condensation products of the said partial esters 
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with ethylene oxide, for example polyoxyethylene sorbitan monoleate. The emulsions may also 
contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a 
5 preservative and flavoring and coloring agents. The pharmaceutical compositions may be in the 
form of a sterile injectable aqueous or oleaginous suspension. This suspension may be formulated 
according to the known art using those suitable dispersing or wetting agents and suspending agents 
which have been mentioned above. The sterile injepjable preparation may also be sterile injectable 
solution or suspension in a non-toxic parentally acceptable diluent or solvent, for example as a 
t> solution in U-butanedioL Among the acceptable vehicles and solvents (hat may be empl yedare 
wa*r. Hingis solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed ofl 
may be employed including synthetic mono-or diglycerides. In addition, fatty acids such as oleic 
acid find use in the preparation of tnjectabtes. 

The compounds of general formula I may also be administered in the form of suppositories 
forrectaladministrationofmedrug. These composxtions can be prepared by mixing the drug wid, 
a suitable non-irritating excipiem which is solid at ordinary temperatures but liquid at the rectal 
temperature and will therefore melt in the rectum to release the drug. Such materials are cocoa 
butter and polyethylene glycols. 

Compounds of general, formula I may be administered parentally in a sterile medium. 
The drug, depending on the vehicle and eventration used, cm either be suspended or dissolved 
in the vehicle. Advantageously, adjuvants such as local anaesthetics, preservatives and buffering 
agents can be dissolved in tbe vehicle. 

Dosage levels of the order of from about 0. 1 mg to about 140 mg per kilogram of body 
weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg to about 
7 g per patient per day). The amount of active ingredient that may be combined with the carrier 
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materials to produce a single d sage form will vary dcpending upo „ ^ ^ ^ ^ ^ 
pamcular mode of admimstration. Dosage unit forms will generally contain between from about 
1 mg to about 500 mg of an active ingredient 

It will be understood, however, that the specific dose level for any particular patient will 
5 depend upon a variety of factors including the activity of the specific compound employed, the age, 
body weight, general health, sex. diet, time of administration, route of adrninistration, and nue of 
excretion, drug combination and the severity of the particular disease undergoing therapy. 

An illustration of the preparation of compounds of the present invention is given in Scheme 
I. Those having skill in the an will recognize that the starting materials may be varied and 
10 additional steps employed to produce compounds encompassed by the present uwention. 
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Scheme I 
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NC Q X 





(CH3)m 



where 

5 A is ArN or ArCH where .Ar is phenyl. 2. 3, or 4 pyridyl 2 or 3 thienyl. 2. 4 or 5 pyrirnidyl ei«her 
unsubstituied or mono or disubstituted with halogen, hydroxy, or straight or branched 
chain lower alkyl having 1-6 carbon atoms; 
B is sulfur, oxygen NR5 or CR5R43 
n is 1. 2, or 3; 
10 m is 2, 3. or 4; 

W, X. Y, Z, T are the same or different and represent hydrogen, halogen, hydroxy, straight or 
branched chain lower alkyl having 1-6 carbon atoms, or straight or branched chain lower 
alkoxy having 1-6 carbon atoms; 



if 
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Rl and R2 arc the same or different and represent hydrogen, orstraight or branched chain lower 

alkyl having 1-6 carbon atoms; 
R3 and R4 are the same or different and represent hydrogen, straight or branched chain lower 

alkyl having 1*6 carbon atoms, or straight or branched chain lower alkoxy having 1-6 
5 carbon atoms; 

RS represents straight or branched chain lower alkyl having 1-6 carbon atoms, phenyl, 2, 3, or 4 

pyridyl, or phenyl. 2, 3, or 4 pyridyl straight or branched chain lower alkyl having 1-6 

carbon atoms; 

E and R6 are the same or different and represent hydrogen, hydroxyl amino, straight or branched 
10 chain lower alkyl having 1 -6 carbon atoms, straight or branched chain lower alkoxy having 

1-6 carbon atoms, phenyl, 2, 3, or 4 pyridyl, phcnyloxy, 2, 3, or 4 pyridyloxy, or 
-(CH2)p-A , -(CH2)q-B , where p represents.OrS and q represents 1-5 and A' is a direct 
bond, oxygen or sulfur and B' is hydrogen, straight or branched chain lower alkyl having 
1-6 carbon atoms, straight or branched chain tower alkoxy having 1-6 carbon atoms, 
15 phenyl, 2, 3, or 4 pyridyl, phenyloxy, 2, 3, or 4 pyridyloxy, carboxyl, carboalkoxy, 

unsubstituted, mono or dialkyicarboxamido, amino, or mono or dialkylamino. 
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The invention is illustrated further by the following examples which are not to be construed 
as limiting the invention in scope or spirit to the specific procedures and compounds described in 
them. 
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1-Phenylpiperazine (1 1.3 mL. 12 g. 75 mmol) was suspended in 100 mL water. The pH 
5 was adjusted to 3 using 10% HQ. CyclohexaVone (7.8 mL. 7.4 g. 75 mmol) was added followed 
by KCN (5 g. 75 mmol). The mixture was stirred 15 hours at room temperature during which 
time the product solidified. The product was collected by filtration, washed with water, then 
recrysalliied from ethanol to give 14.5 g of l-Cyanc-H4-phenylpiperazm-l^^ M , 

white solid (73 % yield), mp - 133-135 °C. 



10 



E«mnl» ft 




I-Cywo-l^phenyliripeiazm.l.ylKyciohexane (300 mg. 1.1 mmol) was dissolved in 
15 10 mL ether under N2 at room temperamre. Phenyl magnesium bromide (4 mL of a 3 M ether 
solunon) was added and the reaction mixture stirred 15 hours. The mixture was diluted with 10 
mL ether, transferred to a sepantory funnel, washed 1 X 10 mL saturated NH4CI solution, then 
extracted 3 X 10 mL 5 % HQ solution. The acidic extracts were basifled using concentrated 



to 
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NH4OH solution then extracted 3 X 15 mL ether. The organic extracts were filtered through a 
silica gel pad then concentrated to afford 280 mg of the free base of the desired compound as a 
white solid (80 % yield). This material was dissolved in 5 mL ethyl acetate. Ethyl acetate 
saturated with HC1 (5 mL) was added. 1 -Phenyl- l-(4-phenyl-piperazin-l-yl)-cyclohexane 
5 dihydrochloride (Compound 1) which precipitated out of solution (88 mg) was collected by 
filtration , washed with ethyl acetate and dried in vacuo. 

EunukJIT 

The following compounds were prepared essentially according to the procedure described 
10 in Examples I-H: 

a) l-(3-Methoxyphenyl)-lK4-phenylpiperazin-l-yl)-cyclohexane dihydrochloride 
(Compound 2). 

b) H3-MethoxyphMylM-[4-(2-pyrinu^ 
15 dihydrochloride (Compound 3). 

c) H3-MethoxyplienylH-[4K2-pyr^ 
dihydrochloride (Compound 4). 

■° d > WS-MefcoxyptoylH-f^-fliicropb 

dihydrochloride (Compound 5). 

e) 1-O-Mdhoxyphenyl)- l-{4-(4-nu()rophenyl)-pipera2in- l-yl]-cyclohexane 
dihydrochloride (Compound 6). 
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0 H3-Hydroxyphenyl)-l-(4- p „e„^^ 
(Compound 7). 



g) l-(3. ^Dinwaoxyphenyl)-H4.ph CT yl P ipen^.l^ 
5 (Compound 8). 



h) l-(3-Ethoxyphenyl).l-(4.phenylpipera2in-l-yl)-cyclohexane dihydrochloridc 
(Compound 9). 



10 i) H3-Mettoxyphenyl M -(4.phMylpi^^ 

dihydrochloride (cis isomer Compound 10. inns isomer Compound 1 1). 

j) M3-»-Bu to xyphenyl). W 4- P heny^ dihydrochloride 
(Compound 12). 

15 

k) W3-MethoxyphenylM-(4-phenylpipe^ 
dihydrochloride (cis isomer Compound 13, nans isomer Compound 14). 

1) l-^Memoxy P henyl)-l.(4.phenyl P iperazin.l. y l>c y cl 0 hexane dihydrochloride 
20 (Compound 15). 



m) lK2-M«hoxyphenyl).l.(4.phenylpipera2in-l- y l>cyclohexane dihydrochloride 
(Compound 16). 



25 n) H3.4-MethenedioxyphenylMK4-phenyl^ 

dihydrochloride (Compound 17). 
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o) iK^Ethoxyphenyl^l^phenylpiperann-l-ylH-methyl-cyciohexane 
dihydrochloride (cis isomer Compound 18, trans isomer Compound 19). 

5 p) l-(3-Emoxyphenyl)-H4-paenylpiperazin-l-yl)^eihyl<yclohexane 

dihydrochloride (cis isomer Compound 20. trans isomer Compound 21). 

q) H34sopropoxyphenylH^4-phenylpi|>eiazm^ 
dihydrochloride (cis isomer Compound 22. trans isomer Compound 23). 

W . 

r) H3-M«noxyphenyi>H4-phenylpnxnaui-l.yl).3-memyl. cydohexane 
dihydrochloride (cis isomer Compound 24. nans isomer Compound 23). 

s) l-(3-Benzyloxyphenyl)-l-(4-phenyIpiperazin-l.yl>cyclohexane dihydrochloride 
IS (Compound 26). 

t) ^3-Emoxyphenyl)^4.phenyh>ii>erazw-l^ dihydrochloride 
(Compound 27). 

20 u) 4K3-Ed»xyphenyl)^4-phenylpipe^ 

dihydrochloride (Compound 28). 

v) H3-Methoxynwhoxyphenyl>H4-i)b«yliMpa 
dihydrochloride (cis isomer Compound 29. trans isomer Compound 30). 

25 
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w) HS-EfcoxymemoxyphenyD-l-^phenylpi^^ 
dihydrochl ride (cis isomer Compound 31. trans isomer Compound 32). 

x) H3-Emoxyphenyl)-l-(4.phenylpioerazin-l-ylK-meth xy-cyclohexane 
5 dihydrochJoride (cis isomer Compound 33, trans isomer Compound 34). 

The invention and the manner and process of making and using it, are now described in 
such full, clear, concise and exact terms as to enable any person skilled in the an to which it 
pertains, to make and use the same. It it to be understood that the foregoing describes preferred 
10 embodiments of the present invention and that modifications may be made therein with ut 
departing from the spirit or scope of the present invention as set form in the claims. To particularly 
point put and distincdy claim the subject matter regarded as invention, the following claims 
conclude this specification. 



WO 96/14307 

WHAT IS CLAIMED IS: 



PCT/US95/14472 



1. 



A compound of the formula: 

V- 8 




20 



or the phazmaceutically acceptable salts thereof wherein: 
5 Ar is phenyl. 2-. 3-. or 4-pyridyl, 2- or .3-thienyl. 2-. 4- or 5-pyrimidyl. each of which is 
optionally mono- or disubstituted with halogen, hydroxy, or straight or branched chain 
lower alkyl having 1-6 carbon atoms; 
B is sulfur, oxygen. N(Rs). or C(R5)(R<s); 
nis 1.2. or 3; 
10 mis 2, 3. or 4; 

W, X. Y, and T are the same or different and represent hydrogen, halogen, hydroxy, straight or 
branched chain lower alkyl having 1-6 carbon atoms, or straight or branched chain lower 
alkoxy having 1-6 carbon atoms; 
Rl and R 2 are the same or different and represent hydrogen, or straight or branched chain lower 

alkyl having 1-6 carbon atoms; 
R3 and R4 are the same or different and represent hydrogen, straight or branched chain lower 
alkyl having 1-6 carbon atoms, or straight or branched chain lower alkoxy having 1-6 
carbon atoms; 

R5 represents straight or branched chain lower alkyl having 1-6 carbon atoms, phenyl, 2-. 3-. or 
4-pyridyl. or phenyl. 2-. 3-. or 4-pyridyl straight or branched chain lower alkyl having 1-6 
carbon atoms; and 



15 
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A and R$ are the same or different and represent 

hydrogen, hydroxyl, amino, straight or branched chain lower alky! having 1-6 carbon 
atoms, straight or branched chain lower alk xy having 1-6 carbon atoms, phenyl, 
2-, 3-, r 4-pyridyl, phenoxy, 2- 3-, or 4- pyridyloxy, or 
5 -(afcyAXCr^-B* where 

p is 0-5 , q is 1-5. and A* is a direct bond, oxygen or sulfur, and 
B* is hydrogen, straight or branched chain lower alkyl having 1-6 carbon atoms, 
straight or branched chain lower alkoxy having 1-6 carbon atoms, phenyl, 
2-, 3-. or 4-pyridyl. phenoxy, 2-. 3-, or 4-pyridyloxy, carboxyl, 
3 carboalkoxy, carboxamido. mono or dialkylcarboxamido, amin , or mono 

or dialkylamino. 

2. A compound of the formula: 




A 

15 where 

Ar is phenyl. 2-. 3-. or 4-pyridyl. 2- or 3-thienyl, 2-. 4- or 5-pyrirmdyl. each of which is 
optionally mono- or disubsdtuted with halogen, hydroxy, or straight or branched chain 
lower alkyl having 1-6 carbon atoms; 
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A, W, X, Y, and T are the same or different and represent hydrogen, halogen, hydroxy, straight or 

branched chain lower aikyl having 1-6 carbon atoms, or straight or branched chain 1 wer 

aikoxy having 1-6 carbon atoms; 
Rl and R2 are the same or different and represent hydrogen, or straight or branched chain lower 
5 aikyl having 1-6 carbon atoms; 

R 3 and R4 are the same or different and represent hydrogen, straight or branched chain 1 wer 

aikyl having 1-6 carbon atoms, or straight or branched chain lower aikoxy having 1-6 

carbon atoms; and 

R9 represents hydrogen, straight or branched chain lower aikyl having 1-6 carbon atoms, or 
10 phenyl. 

3 . A compound according to Claim 2 wherein A is lower aikoxy. 

4. A compound according to Claim 1 which is 1 -Phenyl- 1 -(4-phenylpiperazin- 1 -yl)- 
15 cyclohexane. 

5. A compound according to Claim 1 which is l-(3-Methoxyphenyl)-l-(4- 
phenylpiperazin- 1-yD-cyclohexane. 

20 6- A compound according to Claim 1 which is l-(3-MethoxyphenylH-[4-(2- 

pyrimidinyl>piperirin- 1 -yl]-cyclohexane. 

7. A compound according to Claim 1 which is l-(3-Methoxyphenyl)-l-[4-(2- 
pyridinyO-piperazin- l-yl]-cyclohexane. 

25 
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8. A compound according to Claim 1 which is l-(3-M«hoxyphcnyl)-l-[4-(2- 
fluorophenyl>piperazin-l-yl]-cyclohexane. 

9. A compound according to Claim 1 which is l-(3-Methoxyphenyl)-l-[4-(4- 
5 fluorophenyl)-piperaan-l-yl]-cyciohexane. 

10. A compound according to Claim 1 which is l-(3-Hydroxyphenyl)-l-(4- 
phenylpiperaan-l-yl)<yclohexane. 

10 11. A compound according to Claim 1 which is l-(3, 5-Dimethoxyphenyl)-l-(4- 

phenylpiperaan- 1 -yl)-cyclohexane. 

12. A compound according to Claim 1 which is H3-Ethoxyphenyl)-H4- 
phenylpiperazio- 1-yO-cyclohexane. 

15 

13. A compound according to Claim I which is both diastereomers of l-(3- 
Metboxyphcnyl)- 1 -(4-phenylpiperaziii- 1 -ylH-phenyl-cyclobexane. 

14. A compound according to Claim 1 which is H3-*i.Butoxyphenyl)-l-(4- 
20 pheny Ipipenzin- 1 -y l)-cyclohexane. 

15. A compound according to Claim 1 which is both diastereomers of 1(3- 
M«fa«ypl»«yl>H4.ph«yh^ 

25 16. A compound according to Claim 1 which is l-(4-Methoxyphenyl)-l-(4- 

phenyhjiperaziii- 1 -yl>cycIohexane. 
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17. A compound according to Claim 1 which is l-(2-Methoxyphenyl)-H4- 
phcnylpipcraan- l-yl)-cyciohexane. 

5 18. A compound according to Claim 1 which is l-(3,4-Methenedioxyphenyl)*l-(4- 

phenylpiperazin- l*yl)-cyclohexane. 

19. A compound according to Claim 1 which is both diastereomers of l-(3- 
Ethoxyphenyl)-l-(4-phenyipipera^ 

10 

20. A compound according to Claim 1 which is both diastereomers of l-(3- 
Ethoxyphenyl)- 1 -(4-pbenylpiperazin- 1 -ylM-ethyl-cyclohexane. 

21. A compound according to Claim 1 which is both diastereomers of l-(3- 
1 5 Isopxopoxyphenyl)- H4-phenyipiperazin- l-yO-4-methyl-cyclohexane. 

22. A compound according to Claim 1 which is both diastereomers of l-(3- 
Methoxyphenyl)- 1 -(4-phenyIpiperaarin- 1 -yl>-3-methyl<yclohcxaae. 

20 23. A compound according to Claim 1 which is l-(3-Benzyioxyphcnyl)-l-(4- 

phenylpiperazin- l-yl)<yclohexane dihydrochloride. 

24. A compound according to Claim 1 which is 4-(3-Ethoxyphenyl)-4-(4- 
phenylpiperazin- l-yl>tetrahydropynn. 
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25. A compound according to Claim 1 which is 4-(3-Ethoxyphenyl)-4-(4- 
phcnyipipcrazin- 1 -y l)-tetrahydrothiopyran. 

26. A c mp und according to Claim 1 which is both diastereomers of l-(3- 
5 Me*oxymethoxyphenyl>H4.pheny^^ 

27. A compound according to Claim 1 which is both diastereomers of l-<3- 
Etiwxynwtoxyi^ylMK^ 

10 28. A compound according to Claim 1 which is both diastereomers of l-(3-Emoxyphenyl)-l- 
(4-phenylini)erazm-l.yl)^inemoxys^clohexane. 
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